Comparative patch clamp studies on the kinetics and selectivity of glutamate receptor antagonism by 2,3-dihydroxy-6-nitro-7-sulfamoyl-benzo(F)quinoxaline (NBQX) and 1-(4-amino-phenyl)-4-methyl-7,8-methyl-endioxyl-5H-2,3-benzodiaze pine (GYKI 52466).
The glutamate antagonistic effects of NBQX [2,3-dihydroxy-6-nitro-7-sulfamoyl-benzo(F)quinoxaline] and GYKI 52466 [1-(4-amino-phenyl)-4-methyl-7,8-methyl-endioxyl-5H-2,3-benzodiaze pine] were compared on inward current responses of cultured superior collicular and hippocampal neurones with the whole cell patch clamp technique. Both NBQX (8 microM) and GYKI 52466 (33 microM) selectively reduced responses to AMPA [(S)-alpha-amino-3-hydroxy-5-methyl-4- isoxazolepropionic acid, 50 microM] and kainate (50 microM) whilst having little effect on responses to NMDA (N-methyl-D-aspartate, 100 microM). The effects of the two antagonists on the kinetics of AMPA (50 microM) responses were, however, very different--NBQX dramatically slowed the rise time of responses so that peak currents (IC50 60.4 +/- 4.2 nM) were markedly more effected than desensitized plateau currents (IC50 706 +/- 99 nM) whereas GYKI 52466 antagonized plateau responses (IC50 4.44 +/- 0.21 microM) somewhat more than peak responses (IC50 6.87 +/- 0.46 microM) and had only marginal effects on kinetics. In fact, low concentrations of NBQX (50-250 nM) actually potentiated plateau AMPA responses--an effect likely to be due to a reduction in the degree of AMPA-induced desensitization. Similar effects on response kinetics, were seen with kainate such that the IC50s for NBQX in antagonizing initial and plateau components of current responses to kainate 400 microM were 18.1 +/- 2.9 nM and 298 +/- 27 nM respectively whereas the IC50s for GYKI 52466 against kainate 50 microM were 17.3 +/- 1.8 microM and 15.5 +/- 3.3 microM respectively. These differences are likely to be due to the different modes of action of the two antagonists--NBQX shifted kainate concentration responses curves to the right in a parallel fashion indicative of competitive antagonism whereas the effects of GYKI 52466 were largely noncompetitive. There was, however, some indication for a small allosteric influence of GYKI 52466 on the affinity of the glutamate recognition site of the AMPA/kainate receptor. Estimation of Kbs using the Cheng-Prussoff relationship revealed little difference in the affinity of NBQX in antagonizing plateau responses to AMPA (Kb 23.2 nM) and kainate (Kb 57.1 nM) and indicate that the effects of these two agonists are mediated at a common receptor under the experimental conditions used. Moreover, the differential effects of NBQX on peak and plateau components of AMPA (50 microM) responses was associated with a desensitization-induced, paradoxical increase in the agonist affinity and was probably not due to any change in the affinity of NBQX.(ABSTRACT TRUNCATED AT 400 WORDS)